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(54) Water skimmer 

(57) Disdbsed is a water sMmmer which floats on 
the surface of a txxiy of water. The sMimier is propelled 
an on-board propulsion unit, and collects and traps 
floating debris along its movement path. A guide mech- 
anism is provided to sense the presence of obstacles in 
the path of the skimmer. The guide mechanism acts on 
a thrust vectoring means in response to a detected 
obstacle to change the direction of motion of the sWm- 
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Description 
Technical Held 

[0001] The present invention relates to water sum- 
mers used in removing floating debris from the surface 
of a body of water. The present invention is descrbed in 
the context of a swimming pool skimmer, but is equally 
applicable to cleaning larger areas such as lakes ami 
hartx)urs. 

BackoreundArt 

[0002] There are often occasions where a body of 
water becomes polluted by the presence of floating 
debris, whether it be an oil or toxic waste spill in the 
open sea, or leaves In a swimming pool. 
[0003] Owr^ng a pool involves a great deal of mainte- 
nance, from maintaining the quality of the water to reg- 
ularly removing debris such as leaves, dead insects and 
other pollutants. If left unattended, ftoating debris such 
as these will eventually sink to the bottom of the pod. 
making the task of cleaning more difficult. 
[0004] Devices exist to relieve the pool owner from the 
burden of some of these mundane tasks. Some devices 
travel underwater over the walls and floor of the pool, 
removing scum from the surlace of the walls and fkx)r, 
while other devices float on the water and skim the sur- 
face to remove floating debris. 
[0005] Some of these devices, although redudng the 
workload of the pool owner, must still be supervised, as 
their path of movement is easily blocked by obstacles 
such as other cleaning devices, floating pool accesso- 
ries, and the pool walls. A number of solutions have 
been proposed to enable skimmers to avoid obstacles 
without requiring constant supervision. 
[0006] US. patent No. 5.106.492 (Distinti et al.) dis- 
closes a swimming pool skimmer having a deflection 
assembly comprising an arm extending in front of the 
skimmer. The arm is made of a resiliently flexible mate- 
rial, which pushes tiie skimmer away from any obstacle 
upon forced contact 

[0007] U.S. patent Na4.900,432 (Arnold et al.) dis- 
closes a swimming pool skimmer which has an electri- 
cal ser^ which actuates a second motor when the 
sensor detects an obstacle. The thrust direction of the 
second motor is arranged at an angle to that of the main 
propulston unit so as to change the main direction of 
motion of the skimmer and direct it away from the obsta- 
cle. This obviously requires additional control circuitry 
and additional power for the second motor, making the 
device complex and expensive.. 
[0008] In both of these prior art devices, a debris col- 
lection cavity is aeated witiiln the txjoyancy body of the 
skimmer, and debris is collected as the skimmer moves 
over the surface of the water by way of an impeller 
which also aids in scooping the debris into the catch- 
ment cavity This arrangement has a number of disad- 



vantages. 

[0009] Rrstly. with the catchment cavity disposed 
within the body of the sWmmer, the amount of debris 
that can be collected is limited by the size of the body of 
5 the skimmer. A further drawback is that the impeQer is 
arranged to make direct contact with tiie debris, that is. 
the impeller is located at the entrance to the catchment 
cavity, and is therefore susceptible to becoming jammed 
bydebria 



10 



Summary of the Invention 



[001 0] It would be advantageous if the present inven- 
tion could provide a useful alternative to existing 
15 devices, bearing in mind the drawbacks present in the 
above prior art devices. 

10011] Accordingly, the invention provides a water 
skimmer which has a buoyant hollow body having a duct 
extending through the body from a catchment opening 

20 at a front end to a dscharge opening at a rear end of ttie 
body The skimmer is propelled by way of a propulsion 
unit supported at a k>wer portion of tfie bo6y. A debris 
catchment member is attached externally at the rear 
end of the body in extension of the discharge opening to 

25 catch debris floating on the suriace of the water passing 
through the duct. There is also provided a guide mech- 
anism arranged to sense flie presence of objects in ttie 
movement path of the skinvner and to act upon a thrust 
vectoring mechanism of the propulsion unit to change 

30 the path of movement of ttie skimmer. 

[001 2] Because the debris catchment member is dis- 
posed externally to ttie body of ttie skimmer, the body 
itself can be made smaller, ttiereby lowering manufac- 
turing costs. The location of ttie propulsion unit below 

35 ttie wateriine of ttie body away from tiie debris catch- 
ment zone ensures that debris will not jam tiie propul- 
sion unit during the collection operation. 
[0013] Preferably, ttie guide mechanism includes at 
least one arm which is supported at the body of ttie 

40 skimmer and which protrudes in a forward direction 
from the front end. The at least one arm is operafionally 
connected to ttie ttirust vectoring mechanism, so ttiat 
any displacement of ttie arm due to contact witti an 
obstacle is translated into a displacement of tiie ttirust 

45 vectoring means which modifies the direction of ttiarst, 
ttiereby changing tiie movement path of ttie skimmer. In 
a more prefened form, ttie guide mechanism will 
include two arms, one on either skfe of the body, each 
arm being connected to tiie ttirust vectoring mechanism 

so of the propulsion unit. 

[Q014] Preferably, ttie ttirust vectoring means Includes 
at least one rudder element which is disposed to be 
actuated by ttie guide mechanism. Alternatively, ttie 
propulsion unit is supported in a housing which is rotat- 
es ably mounted at the skimmer body about a vertical axis, 
ttie guide mechanism being ananged to selectively 
rotate the housing to change ttie direction of ttiaist of 
ttie propulsion unit 
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[OOiq The power source may optionally be an 
onboard battery, or an array of solar power cells con- 
nected either directly to the propdsion unit a via an 
intennediate rechargeable battery to the propulsion 
unit. 

[0016] In a preferred form, the debris catehmentmenv 
ber will conrprise a net which trails behind the skimmer, 
trapping debris channelled through the duct. 
[0017] The skimmer may be of any size, the size being 
determined by its particular application. Larger skim- 
mers according to the present invention could be used 
on lakes or other waterways to dear the area of debris 
or spilt oil. in which case the catchment member couU 
be a muslin-like doth. 

[0018] The guidance mechanism of the present inven- 
tton does not require complex drcuitry or additional pro- 
pulsion units, and thus allows the skimmer to operate 
effectively without supervision. 
[0019] Prefenred embodiments of the present inven- 
tion will be described below with reference to the 
accompanying Figures. 

Brief PescrtpBon gf Pniwlnos 

[0020] 

Figure 1 shows a schematic longitudinal section of 
a preferred skimmer according to the present inven- 
tion. 

Rgure 2 shows a top view of the skimmer of Rgure 
1. 

Figure 3 shows a bottom view of the skimmer of 
Figure 1. 

Rgure 4 illustrate schematically the guiding mecha- 
nism and thrust vectoring means of the skimmer, 
induding thruster probes, thrust deflectors and the 
propulsk>n unit 

Description off Prafenred Embodiments 

[0021 ] In Rgure 1 , body 2 of skinvner 1 is shown with 
duct 4 and trailing net 3. Body 2 may be made from suit- 
able materials such as sandwiched polystyrene, or a 
plastic material which will provMe a strong but buoyant 
body 

[0022] In use, the lower edge of duct 4 will be below 
the surface of the water, while the upper edge of duct 4 
will be above the surface of the water. As the skimmer 
moves across the surface of the pool, water enters 
opening 5 of dud 4. passes through duct 4 and exits the 
duct through opening 6 at the rear end of the body Any 
debris floating on the surface of the wato* passing 
through the duct is trapped in net 3. Preferakdy, there will 
be a floating boom (not shown) at the opening 5 to pre- 
vent trapped debris from exiting duct 4 if the skimmer 
stops or reverses. 

[0023] Net 3 is located outside body 2 of the skimmer, 
so that the capacity of the catchment area is not limited 



by the size of the body Net 3 may comprise netting of 
variable mesh and ^e to aooomnruxtete the particular 
application, whether it be the collection of wood, bottles, 
leaves, insects, dust or oil. Net 3 may equally be 

5 replaced by a rigid cage. A further advantage of this par- 
ticular arrangement is that deaning of the sMmmer 1 of 
debris Is very easy All that is required is removal of the 
net from body 2 and emptying of the net Optionally, 
small styrofoam beads 7 or the like may be attached to 

10 net 3 to make it more buoyant. These beads are shown 
in Rgure 2. The buoyancy of the net iadlitates the trans- 
fer of debris from duct 4 into the net 
[0024] In Rgure 2, there is shown the preferred form 
of power supply for the skimmer 1 . Di^x^sed on the top 

IS surface of body 2 ^ an array of solar cells 9. These 
allow the skimmer to be powered cheaply and in an 
environmentally friendly manner and will allow the skim- 
mer to operate continuously throughout the day In a 
prefen-ed form, the skimmer will also have at least one 

20 rediargeable battery 11 (Rgure 3) on board, which is 
charged by the solar cells and delivers a source of con- 
sent power to the propulsion unit which is described 
bdow. This also aOows ttie sWmmer to operate when 
there is no sunlight available, until the battery itself Is 

25 discharged. The positioning of the batteries at ttie lower, 
submerged part of body 2 provides stabilising ballast. 
Alternatively skimmer 1 may be powered purely by an 
onboard battery, whether rechargeable or not 
[0025] Optionally, there is also a string or cord 8 

30 attached at one end to body 2 and at the other end to a 
fk>ating bob 18 to fadlitate retrieval of the skimmer. 
[0026] Propulsion unit 1 5 is shown in Rgures 3 and 4. 
It consists of an electric motor driving a propeller 16. 
The electric motor is mounted in a watertight housing on 

35 the underside of the skimmer, thus providing additional 
stabilising ballast to the craft. Propeller 16 is shrouded 
to prevent possible injury or damage to people or 
objects present in the pool while the skimmer is active. 
[0027] Also shown in Rgure 3 is an opttonal housing 

40 10 for chlorine tablets or other substances commonly 
used tor the maintenance of pods. 
[0028] Probes 1 2. 1 2' torm part of the guidance mech- 
anism, which is shown in more detail in Rgure 4. In this 
particular embedment, probes 12. 12' are each dis- 

4S posed between two guide rails 19, 19' which are 
mounted integrally or moulded onto the underside of 
body 2 near the front face. These probes are able to 
slide back and forth between the guides. One end of 
each probe is coupled to a rod 13. 13' whidi Is slidably 

so mounted to the housing of the propulsion unit 1 5. At the 
other end of rod 13. 13* there is coupled a rudder ele- 
ment 14. 14*. The sliding displacement of rod 13, 13* Is 
converted into a rotational displacement of rudder ele- 
ment 14, 14'. This change in position of rudder element 

55 14, 14' will modify the direction of thrust generated by 
propulston unit 15. in turn changing the direction of 
travel of the skimmer. 

[0029] For example, if an obstade strikes probe 12*. 
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the probe will be forced to slide backwards between 
guide rails 19*. This displacement is transferred to rod 
13' to cause the other end of rod 13\ which is mounted 
between similar guide rails 17 on the housing of the 
propulsion unit 15, to be similarly displaced In a baxkr 
wards direction. 

[0030] This end of rod 13* is coupled to njdder ele- 
ment 14' in such a way as to convert the linear displace- 
ment of rod 13' into a rotational displacement of rudder 
element 14*. In this case, rudder element will be rotated 
inwards, toward the propulsion unit 15, thereby biasing 
the direction of thrust to the left as viewed from the per- 
spective of Rgure 4. This in turn will cause the skimmer 
to veer to the left and away from the cd)stacle at probe 
12*. Rod 13' or rudder element 14' are biased (not 
shown) so as to return to a neutral position when the 
obstacle is no longer fbrcing on the probe 12*. This will 
allow the rudder element 14' to return to a neutral posi- 
tion, allowing the skimmer, in its nornial mode of opera- 
tion, to proceed in a straight path. Rudder elements 14 
and 14* could alternatively be replaced by a single rud- 
der element posittoned directly in the path of thrust. 
[0031] Another possible embodiment is to have the 
propulsion unit 15 pivotaJly mounted and arranged so 
that a deflection of rod 1 3' will cause the propulsion unit 
15 to be rotated, thereby providing the change in direc- 
tion of thrust and thus the change in direction of the 
motion of the skimmer. 

[0032] It will be understood that further variatbns of 
the above described skimmer are possible within the 
scope of the invention. For example, an electronic con- 
trol logic can be incorporated into the skimmer, whereby 
the skimmer may be programmed to fbltow a predeter- 
mined course or path. Heretofore, actuators operatively 
connected with the control logic can be used to act on 
the guide mechanism's rudder(s) in response to direc- 
tion commands provided by the control logia 
[0033] Where technical features mentioned in any 
claims are fblk)wed by reference signs, those reference 
signs have been included for the sole purpose of 
increasing the intelligibility of the claims and accord- 
ingly, such reference signs do not have any limiting 
effect on the scope of each element identified by way of 
example by such reference signs. 

Claims 
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the propulsion unit; 

a thrust vectoring means arranged to change 

the path of movement of the skimmer; 

a debris catchment member mounted at the 
5 rear end of the body and disposed externally of 

the body to receive water and debris entering 

the body, passing through the duct and exiting 

the rear end opening: and 

a guide mechanism arranged to sense an 
10 obstacle in the nx>vement path of the skimmer 

and. In response to sensing such obstacle to 

act on the thnjst vectoring means to effect sakJ 

change in the movement path. 

IS 2. A water skimmer according to daim 1 . wherein the 
guide mechanism includes at least one contact 
probe, extending away from the body, the probe 
being operationally connected to saki thrust vector- 
ing means to effect saki change of nx)vement path. 

20 

3. A water skimmer according to daim 2, wherein the 
gukie mechanism incudes two probes disposed 
one on either wkfthwise side at the front end of the 
body, both probes being connected to saki thrust 
25 vectoring means by means of respective coupling 
rods. 
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1 . A water skimmer, induding: 



a buoyant hollow body having a front end. a so 
rear end, a bottom part and a top suri^ce and 
having a duct extending from an opening at the 
front end of the body through to an opening at 
the rear end of the body: 

a propulsion unit supported at the bottom part ss 
of the body so as to propel the skimmer along 
a movement path; 

an onboard power plant for supplying power to 
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